CONTEXT AND OBJECTIVE: Increased frequency of retractions has recently been observed, and retractions are important events that deserve scientific investigation. This study aimed to characterize cases of retraction within general and internal medicine in a high-profile database, with interest in the country of origin of the article and the impact factor (IF) of the journal in which the retraction was made. DESIGN AND SETTING: This study consisted of reviewing retraction notes in the Thomson-Reuters Web of Knowledge (WoK) indexing database, within general and internal medicine.
INTRODUCTION
The first recorded scientific retraction (withdrawal of a paper after its publication) apparently dates from 1756. 1 Although uncommon, increased frequency of such events has recently been observed. 2 Retractions are considered to be important events that deserve scientific investigation. 3 The reasons commonly mentioned for their occurrence are fraud, ethical issues in human research and issues relating to scientific communication (plagiarism, self-plagiarism and duplication). [3] [4] [5] [6] More recently, the association between retractions and scientometric factors such as research field, country and other characteristics of authors and journals has become a matter of interest and debate, with a view towards development of strategies for preventing misconduct. 3, 5, 7, 8 For example, if retractions were mostly due to plagiarism, it would be important to focus on procedures such as the use of automatic detection software and journal guidelines for handling plagiarism cases. 9, 10 On the other hand, for data fraud, more specific monitoring measures (for instance, introduction of data repositories, random audits and mandatory data sharing in an institution) would be appropriate.
OBJECTIVE
Given the recent increase in retractions, this study aimed to characterize cases and reasons for scientific retractions in the field of general and internal medicine, in a high-profile international indexed database.
METHODS
This study consisted of surveying the retraction notes in the Thomson-Reuters Web of Knowledge (WoK) indexing database, 11 with special interest in the country of origin of the article and the impact factor (IF) of the journal in which the retraction was made. Articles classified as "general and internal medicine" were searched using the keywords "retraction" and "retracted" in their title fields (field tag = TI). After this initial identification, duplicate records and non-pertinent records of retraction (i.e. cases in which "retraction" referred, for instance, to surgical retraction) were removed, and the following information was 
RESULTS

Figure 1
shows the search strategy and number of retraction notes analyzed. After identification (through the title words "retraction of " and "retracted") and screening (elimination of duplicate records and non-pertinent uses of the word "retraction"), a total of 86 notes were gathered. Out of these, the reasons for retraction could not be determined in six cases, which were not included in the analysis. These six "missing" cases came from journals pub- Table 1 ).
DISCUSSION
This study aimed to characterize retractions in the field of general and internal medicine, seen in a high-visibility indexing database, with a special interest in the reasons for retractions grouped according to the country of origin of the article country and the journal characteristics. Other studies (using broader databases such as the PubMed index) 5, 7, 8 have also identified greater incidence of plagiarism among lower-income countries. However, for the present study, it was decided to use an indicator of scientific output as an alternative. Scientific misconduct is highly dependent on the scientific tradition and culture of a research group and, for strong scientific communities to be developed, generations of researchers need to be trained. 15 Therefore, a well-known indicator of "scientific proficiency" was used: the number of citations per paper (CPP) of a country. This indicator is widely used for scientometric comparisons between countries 13,15-20 and provides a means of measuring the research impact and visibility of a country.
It should also be noted that there is disagreement in the literature on this topic with regard to how the reasons for retractions should be grouped. For instance, plagiarism is sometimes regarded as a type of error, while other researchers have preferred to classify it together with duplication. 3, 5, 6 In the present study, the latter option was adopted,
given that: a) both of these types of misconduct involve inappropriate reporting and not flaws in experiments; b) the process of detecting them (e.g. using automatic detection software) is similar; and c) the measures for preventing them are similar. On the other hand, the lack of reporting on the reasons for retractions is a shortcoming that deserves attention from the scientific community, since, as mentioned earlier, precise characterization of the reasons that led to a retraction is a prerequisite for implementation of effective prevention strategies.
In the countries defined as low CPP, plagiarism/duplication accounted for a clear majority of the retraction cases, and a similar effect was seen in relation to the low-IF group (as expected, since most low-CPP cases were also low IF). Also in relation to the IF of the journal in which the retraction was made, some studies have pointed out that retractions are more common among high-IF journals, 21 although this effect seemed to be leveling off in the more recent period analyzed here. One interpretation of these results is that, in countries with less tradition of research, procedures for ensuring academic integrity are also less widespread and, therefore, expansion of science in these countries leads to increases in the incidence of both retractions and plagiarism/duplication. In addition, detection of plagiarism has been made relatively easier by the internet and through the introduction of the aforementioned systems for automated detection.
Other results previously described in the literature could also be seen in the present study. For example, it is well established that retractions are a recent and increasing phenomenon, 
CONCLUSION
It is well known that the frequency of scientific retractions has markedly increased over recent years. The present study documents the extent of this phenomenon among low-CPP countries in the field of general and internal medicine, using the WoK database. It found that plagiarism and duplication were the major cause of retractions among the countries involved, and similar results could be seen in relation to the low-IF journals in which the retractions were made. It is expected that studies such as the present one could lead to measures aimed towards international dissemination of best practices within research.
